Characterization of developmental arrest in early bovine embryos cultured in vitro.
The susceptibility of early bovine embryos to developmental arrest ("blocking") in vitro was examined. Embryos, obtained from superovulated donors, were cultured in vitro in Ham's F10 culture medium or in vivo in sheep oviducts. Treatments were terminated on Day 7 post-donor estrus (estrus = day 0), and the embryos were evaluated for development. Experiment 1 tested whether the 8- to 16-cell block was reversible. One- to two-cell embryos were cultured in vitro to the 8-cell stage (2 d), then in vivo for 3 d; controls were cultured in vitro or in vivo for 5 d. Forty-two percent (19/45) of in vivo controls developed normally; none (0/55; 0%) of the in vitro controls cleaved past the 9- to 16-cell stage. Only 4% (2/48) of the embryos cultured to eight cells in vitro developed normally after culture in sheep oviducts, indicating that the block was irreversible. Irreversibility was not caused by overt cell death, since 33/33 (100%) of blocked embryos responded positively to fluorescein diacetate vital staining. Experiment 2 tested the effect of in vitro exposure at specific cell stages on subsequent in vivo development. Embryos at the 1- to 2-, 3- to 4-, 5- to 8- and 9- to 16-cell stages were assigned randomly to one of the following treatments: in vivo culture; in vitro culture; or 24 h in vitro culture, followed by in vivo culture. Subsequent in vivo development was affected by 24 h of in vitro culture (P<0.05) only in 3- to 4-cell embryos (11/41, 27% vs 22/41, 54% for in vivo controls). We conclude that 1) the block is a manifestation of in vitro exposure during the four- to eight-cell stage, and 2) the block, while irreversible, is not the result of overt embryonic death.